Eight alkaloids (2-9) and two lignans (1 and 10) isolated from the stem bark of Zanthoxylum budrunga were tested against a panel of bacteria (both Gram positive and Gram negative) and fungi. Significant antibacterial activities were exhibited by all compounds against the test bacterial strains, except Klebsiella aerogenes. All compounds except the mixture of 2 and 3 showed reasonable antifungal activity against Aspergillus niger and Candida albicans. The MICs of the compounds against the test organisms were recorded in the range of 0.06-1.568 µmol.
Zanthoxylum budrunga Roxb D. C. (Syn. Z. rhetsa Roxb. D. C.; Local name Bazna, Bazinali) of the family Rutaceae is a small or moderate sized tree with pale corky bark, covered with conical prickles on stems and branches [1, 2] . This plant is distributed throughout Bangladesh, India, Malaysia and other parts of south Asia [1] [2] [3] . Fruit and stem bark of this plant are used traditionally as a stimulant, astringent, stomachic and digestive and prescribed for urinary infection, dyspepsia, heart troubles, toothache, asthma and bronchitis [2, 3] . The oil is effective in cholera and as an antiseptic, disinfectant and antiinflammatory agent [2, 3] . Previous phytochemical investigation of this plant revealed the presence of quinoline and indopyridoquinazoline alkaloids [4, 5] , phytosterol and flavanone [6] , volatile oils and terpenes [7] . As part of our research project focusing on Bangladeshi medicinal plants [8] [9] [10] , we here report the antimicrobial activities of alkaloids (2-9) and lignans (1 and 10) from the stem bark of Z. budrunga against both Gram positive and Gram negative bacteria and fungi.
The antibacterial and antifungal activities of two lignans (1 and 10) and eight alkaloids (2-9) isolated from Z. budrunga are presented in Table 1 . All compounds showed significant antibacterial activities against test organisms, expect the lignans (1 and 10) and mixtures of 2 and 3 against Klebsiella aerogenes. Among the compounds, the lignans exhibited more potent antibacterial (except K. aerogenes) activities compared to the alkaloids. The MICs of the lignans were recorded in the range of 0.06-0.239 µmol. Because of the structural similarity, the MICs of both lignans were the same. The MICs of the alkaloids against the test bacteria were found to be 0.114-1.568 µmol. Canthine-6-one (9) was the most active among the alkaloids. The order of activities of the alkaloids in molar concentration against Staphylococcus aureus was 9>7>4>5>8>6>2+3, while the sequence of molar activities against the Gram negative E. coli, Proteus The present findings on the antimicrobial activities of the lignans and alkaloids isolated from Z. budrunga have provided some scientific basis for its use in folk medicine for the treatment of urinary infection, toothache, cholera and as an antiseptic, disinfectant and anti-inflammatory agent [1, 2] . Extraction and isolation of constituents: Dried and ground plant materials (400 g) were sequentially extracted with light petroleum (bp 60-80˚C) and ethyl acetate in a Soxhlet apparatus. The extracts were concentrated with a rotary evaporator at 40-50°C under reduced pressure to obtain the dry extracts in yields of 1.02 and 3.15%, respectively. On standing, the concentrated light petroleum extract gave lupeol (3.2 g) as a precipitate, and preparative TLC (silica gel, 3% EtOAc in toluene) on the supernatant from the precipitate afforded lupenone (15.2 mg).
Vacuum liquid chromatographic (VLC) fractionation of the EtOAc extract (12.6 g) on Si gel was performed using the mobile phase light petroleum, EtOAc, and MeOH in order of increasing polarity. Gel filtration over Sephadex LH-20 eluted with 20% light petroleum/CHCl 3 to 100% CHCl 3 , followed by preparative TLC (Si gel, 15% EtOAc in toluene) on a VLC fraction (10% EtOAc in light petroleum) yielded (-) -sesamin (1, 3.2 mg) [11] , and 15.2 mg of a mixture (1:2) of N-methylflindersine (2) [12] and zanthobungeanine (3) [13] . Dictamine (4, 1.5 mg) [14] was obtained by washing the concentrated eluates (5-20% MeOH in CHCl 3 ) with light petroleum from the same Sephadex column, while rutaecarpine (5, 10.2 mg) [15] was isolated by preparative TLC (Si gel, 15% EtOAc in toluene) on the residue. Preparative TLC (Si gel, 25% EtOAc in toluene) on the VLC fractions eluted with 20-30% EtOAc in light petroleum yielded γ-fagarine (6, 3.2 mg) [16] and (-)-evodiamine (7, 12.3 mg) [17] , while skimiammine (8, 14.5 mg) [18] and canthin-6-one (9, 6.8 mg) [19] were isolated from VLC fractions (30-40% EtOAc in light petroleum) followed by PTLC (silica gel, 25% EtOAc in toluene). (-)-Syringaresinol (10, 16.4 
Preparation of samples and standards:
The compounds (1-10) and antibiotics (amoxicillin and fluconazole) were dissolved in DMSO, followed by dilution with peptone water to obtain the desired concentration (200 µg/mL for antibiotic and 400 µg/mL for compounds).
Antimicrobial study: The antimicrobial assay was performed by a newly developed microdilution titer technique [20] using 96 well plates. One Grampositive bacterium (Staphylococcus aureus NCTC10788), three Gram negative bacteria (Escherichia coli NCTC9001, Proteus vulgaris NCTC4175 and Klebsiella aerogenes Welcome Res. Lab. CM345) and two fungi (Aspergillus niger NCPF3149 and Candida albicans IMI149007) were used as microorganisms in this assay.
